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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Pesticides 
Residue Analysis Sectional Committee had been approved by the Food and Agriculture Division Council. 

Chlorinated pesticides such as BHC (HCH) and endosulfan are widely used as insecticide in agriculture. Earlier 
DDT was also used for the control of insects pests of agricultural importance which is now banned for use in 
agriculture but residues of the same are still present in agricultural and food commodities. This standard will 
enable the food, health authorities and other engaged in the field to follow uniform test procedure for the 
estimation of residues of BHC (HCH) and its various isomers (alpha, beta, gamma, delta), DDT and its isomers 
(P.P' DDE, pp' TDE — o, p' DDE) and endosulfan and its metabolites (endosulfan alpha, endosulfan beta and 
endosulfan sulphate) in agriculture and food commodities. 

In the preparation of this standard, due consideration has been given to the limits of BHC (HCH) and its isomers 
(alpha, beta, gamma, delta), DDT and its isomers (P.P' DDE, pp' TDE — o, p' DDE) and endosulfan and its 
metabolites (endosulfan alpha, endosulfan beta and endosulfan sulphate) laid down under the provisions of 
Prevention of Food Adulteration Act, 1954 and Rules framed thereunder. 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed 
or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for rounding off 
numerical values (revised)'. 



IS 14628 : 1999 



Indian Standard 



METHOD FOR DETERMINATION OF 

CHLORINATED PESTICIDE RESIDUES IN 

AGRICULTURAL AND FOOD COMMODITIES 

BY MULTIPLE RESIDUES TECHNIQUE 



1 SCOPE 

This standard prescribes gas chromatographic method 
for determination of residues of organochlorine 
compounds like BHC (HCH) and its various isomers 
(alpha, beta, gamma and delta), DDT and its 
degradation products or metabolites (P.P' DDE, pp' 
TDE — o, p' DDE and o, p TDE ) and endosulfan and 
its metabolites (endosulfan alpha, endosulfan beta and 
endosulfan sulphate) in agricultural and food 
commodities. 

2 REFERENCE 

The following Indian Standard contains provisions 
which through reference in this text, constitutes 
provision of this standard. At the time of publication, 
the edition indicated was valid. All standards are 
subject to revision and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent edition of the 
standard indicated below: 



IS No. 



Title 



1 1380 Method of sampling for the 

(Part 1) : 1985 determination of pesticide residues : 
Part 1 Agricultural and food 
commodities 

3 SAMPLING 

The representative samples for the purpose of 
estimating BHC (HCH) and its various isomers, DDT 
and its degradation products or isomers residues and 
endosulfan and its metabolites in the materials shall be 
drawn in accordance with IS 1 1380 (Part 1). 

4 PRINCIPLE 

High moisture food material are thoroughly mixed and 
extracted with acetonitrite, whereas low moisture food 
materials are extracted with aqueous acetonitrile. 
Aliquot of acetonitrile is diluted with water and 
residues are extracted into n-hexane, n-hexane 
solution from various substracts is cleaned up by 
treatment with concentrated sulphuric acid. In case of 
endosulfan the clean up is carried out by using Darco 
G 60 (charcoal). The insecticides residues are then 



estimated by gas liquid chromatography equipped 
with electron capture detector. 

5 SOLVENT PURITY TEST 

Solvents must be purified and final distillation 
conducted in all glass apparatus. 

5.1 Acetonitrile 

To 1 litre acetonitrile add 1 ml phosphoric acid, and 
10 g phosphorous penta oxide and boiling chips and 
distil in all glass apparatus at 81-82°C. 

5.2 Acetonitrile Saturated Petroleum Ether 

Saturated with redistilled rc-hexane or petroleum ether. 

5.3 Concentrated Sulphuric Acid 

5.4 GLC equipped with electron capture detector 
requires absence of substances causing detector 
response as indicated by the following test. Place 
300 ml solvent A in Kuderna-Danish concentrator 
fitted with 3-boll synder column and collaborate 
collection vessel, and evaporate to 5 ml. Inject 1-2 jul 
concentrate by 10 (0,1 syringe into gas chromatograph 
using conditions described in the method. 
Concentrate must not cause recorder deflection 1 mm 
from base line for 2-60 minutes after injection. 

5.5 Darco G 60 (Activated Charcoal) 

6 APPARATUS 

6.1 Gas Liquid Chromatograph 

Gas liquid chromatograph equipped with electron 
capture detector and printer plotter cum integrator. 
The following operating conditions are suggested, 
which may be changed, provided standardization is 
done. 

Column: Packed with 1.5 percent OV-17 + 1.95 
percent OV-210 liquid phase coated in gas chrom 
Q (80-120 mesh) or 0.50 percent OV-210 on gas 
chrom Q (80-100 mesh). 

Temperatures: 

Injection port temperature 2 1 0°C 



1 
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Column oven temperature 190°C 
Detector temperature 220°C 
Carrier gas ultra-pure, nitrogen or equivalent 
Gas flow rate 30 ml/minute 

6.1.1 Extraction column for cleanup as in Fig. 1. 




Fig. 1 Cleanup Apparatus 

6.1.2 Stoppered cylinders of 100 ml capacity (Length 
of colour 6 x 0.25" dimension). 

6.1.3 Rotary Vacuum Evaporator 

6.1.4 High Speed Blender 

6.1.5 Kuderna- Danish Evaporator 

6.1.6 Separating Funnels, 1 000 and 125 ml with 
teflon stopcocks. 

6.2 Reagents 

6.2.1 Acetonitrile 

6.2.2 Acetonitrile 
Aqueous of water (65 to 35). 

6.2.3 n-Hexane 
6.2A Acetone 

6.2.5 Sodium Chloride 
Saturated solution. 



6.2.6 Sodium Sulphate 
Anhydrous. 

6.2.7 Sodium Sulphate 

6.2.8 Sulphuric Acid 
Concentrated. 

6.2.9 Propylene Glycol 

6.2.10 Distilled Water 

6.3 Preparation of Working Standards 

6.3.1 Prepare working standard of ( 1 |ig/ml) each of 
alpha, beta, gamma and delta isomers of BHC, DDT 
and its isomers metabolites (P.P' DDE, pp' TDE — o, 
p' DDE and o, p TDE ) and endosulfan and its 
metabolites (endosulfan alfa, endosulfan beta and 
endosulfan sulphate) of each solution. 

6.3.2 For fortification — prepare standard mixture 
containing 1 |Ug/ml each of the above pesticides DDT 
and BHC. Prepare separate standard mixture 
(1 (ig/ml) of endosulfan alfa, endosulfan beta and 
endosulfan sulphate. 

7 EXTRACTION 

7.1 Material of high moisture content of 50 g 
(vegetables and fruits) are chopped. Chopped 
material is then taken in to high speed blender jar, add 
100 ml acetonitrile and approximately 10 g celite and 
blend 2 minute at high speed. 

Filter through suction into 500 ml suction flask. 
Repeat the process with the sample. Collect the 
acetonitrile layer add 100 ml of n-hexane, 10 ml 
solution of saturated sodium chloride and 600 ml of 
distilled water. Shake vigorously for 45-50 seconds. 
Separate the aqueous layer and again extract twice 
with 2 x 50 ml n-hexane. Mix the n-hexane and 
concentrate in the Kuderna-Danish evaporator using a 
drop of propylneglycol 250 ml. 

7.2 Pulses, Rice, Spices and Oilseeds 

Materials having low moisture content of 50 g, such 
as pulses, rice, spices and oilseeds are grounded and 
extracted with aqueous acetonitrile as mentioned 
in 7.1. 

7.3 Milk Samples 

7.3.1 Either 7.3.1.1 and 7.3.1.2 may be followed for 
extraction of the pesticide in milk samples. 

7.3.1.1 Place 100 ml of milk in a 250 ml centrifuge 
bottle. Add 30 ml potassium oxalate solution and 
warm to about 45°C on a water bath. Add 10 ml 
aqueous mixture of Triton X-45, mix thoroughly and 
maintain at 45°C for 20 minutes. Cool to room 
temperature. Centrifuge to obtain a clear fat layer and 
add 100 ml of n-hexane. Stopper and shake the bottle 
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gently to gather the fat layer. Centrifuge until the 
n-hexane layer is clear. Remove the n-hexane layer 
without disturbing the milky phase. To wash over the 
n-hexane left behind, slowly add another 100 ml of 
n- hexane (do not disturb the milky phase), separate 
and add to the first extract. Give one more washing 
and combine all the extracts. Filter the extract in 
Kuderna-Danish evaporator and concentrate under the 
nitrogen atmosphere to dryness (or fatty residues). 

7.3.1.2 Add acetone to 100 ml of milk which will 
result in coarse precipitation of milk solids. Remove 
the solids by filtering through glass wool. Take the 
filterate in a separatory funnel and extract the pesticide 
twice with 100 ml of petroleum ether each time. 
Combine the extracts and concentrate it on water bath. 

7.4 Butter 

Warm the butter at 50°C until fat separates. Decontent 
fat through dry filter and take 5 g of clean fat sample 
and proceed as mentioned in 7.3. 

7.5 Milk Powder 

Take 9 g of milk powder and add 100 ml of warm 
distilled water shake well to ensure homogeneity and 
proceed as mentioned in 7.3. 

8 CLEANUP 

8.1 Cleanup of BHC (HCH) and its isomers (alpha, 
beta, gamma, delta) and DDT and its metabolites (P.P' 
DDE, pp' TDE — o, p' DDE). 

Take n-hexane in an extraction column (Fig. 1) and 
add dropwise about 40 ml of concentrated sulphuric 
acid. Discard lower phase. Wash the upper n-hexane 
layer three times with 40 ml portions of distilled water. 
Dry it by passing through 50 g anhydrous sodium 
sulphate followed with 10 ml of //-hexane. 
Concentrate the combined n-hexane extract to 5 ml. 
Estimate the BHC (HCH) and DDT residues by GLC. 

8.2 Cleanup of endosulfan alfa, endosulfan beta and 
endosulfan sulfate. 

Take 20 ml of /i-hexane extract. Add 2.5 ml of acetone 
and 0.50 ml of Darco g 60, shake it and filter. Take 
filtrate in an extraction column (Fig. 1) and add 
dropwise about 40 ml of concentrated sulphuric acid. 
Discard lower phase, wash the upper rc-haxane layer 
three times with 40 ml of distilled water. Dry it by 
passing through 5 g anhydrous sodium sulphate. 
Make the volume of residues to 2 ml with n-hexane: 
acetone (19:1) (v/v). Estimate endosulfan and its 
metabolites by GLC. 

9 ESTIMATION 

9.1 Estimation of Residues of BHC (HCH) and Its 
Isomers and DDT and Its Metabolites 

Condition the GLC by giving several injections of 
standards simultaneously. Set operating parameters to 



obtain halfscale deflection at least with 0.5 mg p,p' — 
DDE and adequate resolution of the compounds of 
interest. Inject standard mixtures at two concentration 
levels to obtain 30 to 40 percent and 60 to 80 percent 
full scale deflection (FSD) for various compounds, 
and check variation due to non-linearity of electron 
capture detector. Inject suitable aliquots (2 to 10 \x\) 
of the cleaned up extracts so that the injection 
represents about 20 mg sample equivalent. If 
required, dilute the extracts to get peak heights within 
the scale. Identify the compounds by comparison of 
retention times of peaks in sample chromatogram with 
those of standard compounds run under identical 
operating conditions. Use peak heights of standards 
that are similar (having less than 25 percent difference) 
to peaks in sample chromatograms to quantify the 
residues. 

9.2 Estimation of Endosulfan and Its Metabolites 

Condition the GLC as described in 9.1. Inject the 
suitable aliquot (2 to 10 uJ) of the cleaned up extract 
of endosulfan and identify the compounds by 
comparison of retention times of peaks in sample 
chromatogram with tose of standard compounds run 
under identical operating conditions. Use peak 
heights of standards that are similar (having less than 
25 percent difference) to peaks in sample 
chromatograms to quantify the residues. 



9.3 Calculation 



Residue level (mg/kg) = _ VV .T „ .""" f . x 



Peak height of the sample 
Peak height of the standard 



\xg of the standard injected 
uJ of the sample extract injected 

Final volume of the sample extract(ml) 
mass in g of the sample 

9.4 Expression of Results 

Report residue levels of each compound as well as the 
sums of isomers alpha, beta, gamma and delta BHC 
(HCH), p, p' DDE, p, p' TDE, and o,* p 'DDE' and o,p 
TDE' and endosulfan alpha, endosulfan beta and 
endosulfan sulfate in mg/kg. If recoveries obtained 
are greater than 80 percent, residue levels should not 
be corrected for recovery values. 

Quantify only those peaks which represent greater 
than 10 percent-FSD when 20 mg sample equivalents 
are injected in GLC. When a peak is distinguishable 
from baseline but less than 10 percent FSD, report it 
as trace. If signal is not distinguishable from the back- 
ground at the retention time of a compound, report it 
as not detectable. 

Round off the residue values to two decimal points. 
Levels less than 0.01 mg/kg should also be reported as 
trace. 
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10 RECOVERY STUDIES 

Perform recovery studies regularly to check the 
reliability of the analytical technique as well as 
variations due to handling procedure. Take two sets 
of three samples each of a commodity and fortify them 
at levels of 0.05 and 0.5 mg/kg for various residues, 
respectively. Analyse the fortified samples by 
following the applicable procedure. The recoveries of 
different compounds over the background values from 
unfortified samples should be above 80 percent of the 
added amounts. The difference between the residues 
found in the replicates should be less than 20 percent. 
It is desirable to select those samples for recovery 
studies which are having low levels of contamination. 
If residues in samples are high, increase the 
fortification level to about double of the background 
level. 

11 CONFIRMATION OF THE RESIDUES 

11.1 Determination of residues by GLC equipped 
with electron capture detector needs confirmation. It 
is not necessary to confirm the nature of residues in 
every sample. The residues may, however, be 
confirmed in one sample out of five. In addition, 
samples showing exceptionally high residues or 
unusual GLC pattern should also be subject to 
confirmatory procedure. Depending on the tentative 
nature and levels of residues one or more of the 
following confirmatory techniques may be used. 

11.1.1 Micro-alkali Derivatization 

Take 5 ml aliquot of cleared up n-hexane extract 
having residue concentrations suitable for GLC 
analysis in a 1 5 ml graduated tube. Add 2 mf ethanolic 
potassium hydroxide (5 percent) and heat in a water 
bath at 50°C for 2 hours. Add more n-hexane when 
the solution in the tube nears drying. Remove the tube 



from the water bath, cool and add 5 ml ethanol: water 
vl : 1) (v/v) and 2 ml hexane, stopper and shake gently. 
Allow the layers to separate and inject suitable aliquots 
of upper n-hexane phase into GLC. Confirm 
disappearance of shifts in the peak pattern in alkali 
derivatized sample as compared to underivatized 
sample. By this method, p, p' — DDT, o, p' — DDT 
and p, p' - TDH will change to p, p 'DDE, o, p'DDE 
and DDMU, respectively, while p,p 'DDE will not be 
affected. The peak of BHC (HCH) isomers 
completely disappear after this treatment. 

12 INTERFERENCE DUE TO 
POLYCHLORINATED BIPHENYLS 

Polychlorinated biphenyls are industrial chemicals 
used in manufacture of synthetic rubber, electrical 
products, printing inks, paints, varnishes, resins, etc. 
These are resistant to oxidation and reduction and thus, 
like DDT residues, are widely distributed in the 
environment. Being polychlorinated biphenyls, these 
have physical and chemical properties of chlorinated 
hydrocarbon insecticide residues and thus a method of • 
analysis of DDT and BHC (HCH) will also detect 
polychlorinated biphenyls. In addition to the 
environmental contamination of the sample, 
polychlorinated biphenyls from rubber and plastic 
caps and lining of the containers and laboratory 
apparatus may also cause interferences. On GLC, 
polychlorinated biphenyls produce multiple peaks 
some of which may have same retention times as that 
of BHC (HCH) and DDT residues. So due care should 
be taken of BHC (HCH) and DDT residues. 

If a sample gives multiple peaks on GLC fas will be in 
the case with sample containing both BHC (HCH) and 
DDT residue] . The absence or presence of 
polychlorinated biphenyl may be confirmed by 
micro- alkali treatment. 
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